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LAKE  HOPATCOHC  DAM  (1U00327) 


COUPS  OF  EItGIHEEM  A8SE8SMEIIT  OF  GEWEKAL  COWDITIOirS 


This  d«B  VM  Inspaetad  on  7 and  18  Dacaabar  1978  by  Langan  Englnaarlng 
Assoclataa,  Inc.  undar  contract  to  tha  Stata  of  Now  Jarsay.  Tha  stata, 
undar  agraaaant  with  tha  D.8.  Aray  Enginaar  District,  Fhlladalphla , 
had  this  Inspactlon  parforaad  In  accordanca  with  tha  National  Daa  Inspactlon 
Act,  Fohlle  Law  92-367. 

Laka  Hopatcong  Daa,  a high  hasard  potantlal  atructura,  la  jtidgad  to  be  In 
fair  ovarall  condition.  Tha  daa's  spillway  la  consldarad  Inadequate 
since  67  percent  of  tha  Probable  Maxlaiai  Flood  (PMP)  would  overtop  tha  • 
daa.  To  Insure  adequacy  of  tha  atructura,  tha  following  actions,  as 
a alnlaua,  are  racoaaandad: 

a.  Tha  spillway's  adequacy  should  be  datamlnad  by  a qualified 
professional  consultant  engaged  by  tha  owner  using  aora  sophlstlcatad 
aathods,  procadutas,  and  studies  within  six  aonths  froa  tha  data  of 
approval  of  this  report.  Any  raaadlal  aaasuras  necessary  to  Insure  tha 
adequacy  of  tha  spillway  and  to  prevent  overtopping  should  be  Initiated 
within  calendar  year  1980.  In  tha  intarla,  a datellad  aaargency  operation 
plan  and  warning  systaa,  should  ba  proaptly  developed.  Also,  during 
periods  of  unusually  heavy  precipitation,  around-the-clock  survalllanca 
should  ba  provided. 

b.  Within  six  aonths  froa  tha  data  of  approval  of  this  report, 
anglnaarlng  studies  and  analyses  should  be  Initiated  to  dateralna  the 
daa's  cabankaant  and  foundation  condition  and  structural  stability.  This 
should  Include  test  borings  to  dateralna  aatarlal  properties  raletlva  to 
stability.  Any  raaadlal  aaasuras  found  necessary  should  ba  Initiated 
within  calendar  yaar  1980. 

c.  Tha  following  raaadlal  actions  should  ba  coapletad  within  thraa 
aonths  froa  tha  data  of  approval  of  this  report: 

(1)  Raaove  all  trees  froa  the  area  of  the  cabankaant. 

(2)  Repair  eroded  areas  of  the  daa  and  provide  upstraaa  riprap  on 
tha  slope  of  the  cabankaant  at  tha  right  side  of  tha  spillway. 

(3)  Repair  cracked  stairs  and  raaove  vegetal  growth. 

(A)  Repair  the  dctarloratad  right  sldawsll  of  the  spillway  discharge 
channel  and  tha  asphalt  pavaaant  of  the  fountain  discharge  channel. 

(S)  Clean  and  Install  trash  racks  In  gatehouse  forabays. 


4*  Tha  followlBt  raasdlal  aetioiui  Should  b«  ceaplatad  vlthin  twalra 
■oaths  froa  tho  data  of  approval  of  this  raport: 

(1)  lapalr  spallad  aad  cradiad  eonerata  vhara  aacassary. 

(2)  Cback  condition  of  watar  laval  tapaa  balow  praaant  laka  laval 
aad  If  found  to  ba  rnstad.  raplaea  tha  gapaa. 
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ASSESSMENT  OF  GENERAL  CONDITIONS 


Lake  Hopatcong  Dam  is  54  years  old  and  in  fair  overall  condition.  There 
are  trees  and  brush  on  the  downstream  slope  of  the  embankment  at  the  right  of 
the  spillway.  The  concrete  on  the  spillway  and  gatehouse  has  cracked  or  spalled 
at  a few  locations.  The  trash  raclu  have  rusted  and  are  not  in  place  at  two  of 
the  forebays.  Erosion  has  occurred  upstream  of  the  right  embankment  and  at 
the  junction  of  the  embankment  and  spillway  right  sidewall.  The  stairs  at  the 
downstream  side  of  the  right  embankment  and  at  the  left  side  of  the  gatehouse 
have  cracked  and  there  is  vegetal  growth  in  the  cracks.  The  right  sidewall  of 
the  spillway  discharge  channel  and  the  fountain  discharge  channel  asphalt  have 
deteriorated.  Sediment  has  accumulated  in  the  spillway  entrance  channel.  The 
spillway  capacity  as  determined  by  CE  Screening  criteria  is  inadequate.  We 
estimate  the  dam  can  adequatdy  pass  66%  of  the  PMF. 


We  recommend  that  all  trees  be  removed  from  the  area  of  the 
embankment.  This  should  be  done  soon.  Eroded  areas  of  the  dam  should  be 
repaired  and  upstream  riprap  provided  on  the  slope  of  the  embankment  at  the 
right  side  of  the  spillway.  This  should  be  done  soon.  Cracked  stairs  should  be 
repaired  and  vegetal  growth  removed.  This  should  be  done  soon.  The 
engineering  properties  of  the  foundation  and  earth  embankment  and  concrete 
portions  of  the  dam  should  be  used  to  evaluate  and  confirm  our  assumptions  con- 
cerning the  stability  of  the  dam  and  appurtenances  under  different  stress  conditions 
using  present  day  analytical  methods.  This  should  be  done  soon.  The  deteriorated 
right  sidewall  of  the  spillway  discharge  channel  and  asphalt  pavement  of 
fountain  discharge  channel  should  be  repaired.  This  should  be  done  soon.  The 
missing  trash  racks  should  be  cleaned  and  installed  in  the  gatehouse  forebays. 

This  should  be  done  soon.  Repair  spalled  and  cracked  concrete  where  necessary. 
This  should  be  done  in  the  near  future.  The  condition  of  the  water  level  gages 
below  present  lake  level  should  be  checked  and  if  found  to  be  rusted,  replaced. 

This  should  be  done  in  the  future. 

The  spillway  capacity  as  determined  by  CE  Screening  criteria  is 
inadequate.  The  actual  capacity  of  the  spillway  and  SDF  should  be  determined 
using  more  precise  and  sophisticated  methods  and  procedures.  The  need  for  and 
type  of  mitigating  measures  should  be  determined.  Around  the  clock 
surveillance  during  periods  of  unusually  heavy  precipitation  should  be  provided, 
and  a warning  system  established.  This  should  done  in  the  near  future. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I Investigations.  Copies  of 
these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a Phase  I Investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available  data  and 
visual  inspections.  Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a Phase  I investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of 
the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  It  is  important  to  note  that  the 
condition  of  a dam  depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent  the  condition  of 
the  ■<lam  at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  Intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the  Spillway 
Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood”  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions  thereof.  The  test'  flood 
provides  a measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam.  Its  general  condition  and  the  downstream  damage 
potential. 


SECTION  1 PROJECT  INFORMATION 


I.l  General 


Authority  to  perform  the  Phase  I Safety  Inspection  of  Lake  Hopatcong 
Dam  was  received  from  the  State  of  New  Jersey,  Department  of  Environmental 
Protection,  Division  of  Water  Resources  by  letter  dated  20  November  197S. 
This  Authority  was  given  pursuant  to  the  National  Dam  Inspection  Act,  Public 
Law  92-367  and  by  agreement  between  the  State  and  the  US  Army  Engineers 
District,  Philadelphia. 

The  purpose  of  the  Phase  1 Investigation  is  to  develop  an  assessment  of  the 
general  conditions  with  respect  to  safety  of  Lake  Hopatcong  Dam  and 
appurtenances  based  upon  available  data  and  visual  inspection,  and,  determine 
any  need  for  emergency  measures  and  conclude  if  ad^tional  studies, 
investigations  and  anlyses  are  necessary  and  warranted.  The  assessment  is 
made  using  screening  criteria  establi^ed  in  Recommended  Guidelines  for 
Safety  Inspection  of  Dams  prepared  by  the  Department  of  Army,  Office  of  the 
Chief  of  ^gineers.  It  is  not  the  purpose  of  the  inspection  report  to  imply  that 
a dam  meeting  or  failing  to  meet  the  screening  criteria,  is  per  se,  certainly 
adequate  or  inadequate. 


1.2  Project  Description 

Lake  Hopatcong  Dam  is  a 54  year  old,  17-ft  high,  271-ft  long  reinforced 
concrete  gravity  typw  dam  with  left  and  right  earth  embankment  sections.  The 
central  portion  of  the  dam  is  a 100-ft  long  concrete  overfall  spillway.  At  the 
right  side  of  the  spillway  is  an  earth  embankment  and  at  the  left  side  is  a 
gatehouse  with  an  earth  embankment  at  the  extreme  left.  A concrete  core  wall 
is  reported  to  be  in  the  embankment  sections  of  the  dam.  The  gate  works 
consist  of  four  gates  each  3-ft  wide  by  5-ft  high  and  a 24-in-dia  Cl  pipe  that 
feeds  a water  fountain  downstream  of  the  dam.  There  is  reported  tol^  a 12-ft 
to  16-ft  deep  steel  sheet  pile  cut-off  below  the  dam  that  was  driven  into 
impervious  material.  The  spillway  is  I3-ft  high  from  the  apron  to  crest  and  has 
a 22-ft  base  width  and  a 4-ft  top  width.  The  right  embankment  has  an  8 to  10  ft 
wide  crest,  2 Hor  to  1 Vert  downstream  slope,  and  a 4 to  5 Hor  to  1 Vert 
upstream  slope.  The  left  embankment  has  an  approx  200  ft  wide  crest  and 
relatively  flat  upstream  and  downstream  slopes. 

The  dam  is  located  Immediately  north  of  Lakeside  Blvd.  in  Netcong 
Borough,  Morris  County,  New  Jersey.  It  is  at  North  latitude  40°  55. 1'  and  west 
longitude  74°  39.9*.  A regional  vicinity  map  Is  given  in  Fig  1 and  essential 
features  of  the  dam  are  given  in  Fig  2. 
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Lake  Hopatcong  Dam  is  classified  as  being  "Large"  on  the  basis  of  its 
maximum  reservoir  storage  volume  of  59,250  ac-ft,  which  is  more  than  50,000- 
acre  feet,  it  is  classified  as  "Small"  on  the  basis  cd  its  total  height  of  17  feet, 
which  is  less  than  40  feet.  The  overall  size  classification  is  the  larger  of  these 
two  determinations,  and  accordingly  the  dam  is  classified  as  "Large"  in  size. 

In  the  National  Inventory  of  Dams,  Lake  Hopatcong  Dam  has  been 
classified  as  having  "High  Hazard  Potential"  on  the  basis  that  failure  of  the  dam 
would  cause  excessive  property  damage  to  residences  downstream,  and  could 
potentially  cause  more  than  a few  deaths.  Visual  inspection  of  the  downstream 
area  shows  that  breach  of  the  dam  would  cause  damage  to  residences  and  be 
hazardous  to  people  utilizing  Lakeside  Blvd.  Accordngly,  it  is  proposed  not  to 
change  the  Hazard  Potential  Classification. 

The  owner  of  the  dam  is  the  N.3.  Div.  of  Forest  and  Parks,  Labor  and 
Industry  Bldg.  Room  806,  P.O.  Box  1420,  Trenton,  N.3.  08625.  The  pirposes  of 
the  dam  are  flood  control  and  recreation. 

Very  little  essential  information  is  available  concerning  the  design  and 
construction  of  the  dam.  The  dam  replaced  and  was  built  25  ft  downstream 
from  an  old  dam  that  was  part  of  the  Morris  Canal.  It  was  designed  by  Mr. 
C.C.  Vermeule,  Consulting  and  Directing  Engineer  for  the  Morris  Canal  and 
Banking  Company  and  construction  was  completed  in  1925  by  the  Gotham 
Construction  Corp.  Minor  repairs  have  been  made  to  the  dam  in  1970  and  1975. 


Normal  operating  procedures  consist  of  maintaining  lake  level  close  to 
spillway  elevation  until  the  first  of  November  after  which  the  lake  level  is 
lowered  2.5  ft  below  spillway  crest  by  15  December.  Every  5 years  it  is  lowered 
80  inches.  This  is  to  be  done  in  1980. 


1.3  Pertinent  Data 

a.  Drainage  Area  at  dam  site 
Lake  area: 

b.  Discharge  at  Dam  Site 
Maximum  known  flood  at  dam  site: 

Ungated  spillway  capacity  at 
maximum  pool  elevation: 


25.4  sq  mi 

3.87  sq  mi  (2474  Ac.) 

October  1903;  peak  flow  reported 
to  be  2331  cfs 

3073  cfs 


C 
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Total  dischar:ge  capacity  at 
maximum  pool  elevation  if  gates 
are  opened: 

Elevation  (ft  above  MSL) 

Top  dam: 

Maximum  pool>design  surcharge: 
Spillway  crest: 

Streambed  at  centerline  of  dam: 
Maximum  tailwaten 
Reservoir 

Length  of  maximum  pool: 

Storage  (acre^feet) 

Normal  pool: 

(water  surface  equal  to  spillway  crest) 
Top  of  dam: 

Reservoir  Surface  (acres) 

Top  dam: 

Maximum  pool: 

Spillway  crest: 

Dam 

Type: 

Length: 

Height: 

Top  width: 

Side  slopes: 


4170  cfs 

El.  927.7 

El.  927.7  (assumed  to  be  top  of  dam) 
El.  923.3 
El.  910.70 

Approx.  El.  91 1 at  time  of  inspection 

Approx.  36,000  feet 

Approx.  48,209  AF 

Approx.  59,250  AF 

2550  Ac. 

2550  Ac. 

2474  Ac. 

Reinforced  concrete  gravity 
with  earth  embankment  at  both  ends. 

271  feet 

17  feet 

8 ft  to  10  ft  (4  ft  at  spillway  section) 

Right  side:  U/S  approx.  4 Hor  : 1 Vert, 
D/S  2 Hor  : 1 Vert 
Left  side:  U/S  approx.  lOHtlV,  D/S 
approx.  5H:1 
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Zoning: 

None  observed 

Impervious  core: 

Concrete  core  wall 

reported  in  embankment  section. 

Cutoff: 

12  ft  to  16  ft  deep  sheet  pile 
cutoff  reported. 

Grout  curtain: 

None  observed 

Spillway 

Type: 

Over-fall 

Length  of  weir: 

100  feet 

Crest  elevation: 

El.  923.3 

U/S  Channel: 

Entrance  channel  from  lake  approx. 

130  ft  wide  and  230  ft  long. 

D/S  Channel: 

Paved  with  masonry  sidewalls 

Regulating  Outlets 

Four  3 ft  by  3 ft  sluice  gates  and 
24-in-d;a  gate  valve  in  gatehouse. (Outlet 
disc^iarge  controlled  by  fountain 
outlet  at  downstream  from  dam) 

SECTION  2 ENGINEERING  DATA 
2. 1 Introduction 


There  is  essentiaiiy  no  information  avaiiabie  concerning  structurai  design 
of  the  dam.  Borings  are  reported  to  have  shown  bouiders  overlying  sandy  clay 
to  hardpan  which  rests  immediately  upon  rock  and  is  water  tight.  The  steel 
sheet  pile  cut-off  under  the  dam  was  driven  into  the  hardpan.  The  dam  and 
gatehouse  are  reported  to  have  been  so  planned  that  the  maximum  weight  on 
the  foundation  would  not  exceed  1 ton  wher^  the  bearing  capacity  ^ the 
sandy  clay  was  estimated  at  not  less  than  3 t/ft  . 


I 

Design  of  the  spillway  is  reported  to  be  based  upon  the  flood  of  October 
1903  and  also  other  floods  occurring  at  Lake  Hopatcong  and  elsewhere.  Data 
concerning  construction  of  the  dam  consists  primarily  of  the  specifications  and 
progress  reports.  These  data,  although  insufficient  for  a complete  evaluation  do 
indicate  good  judgement  and  practice  was  used  with  respect  to  the  prevailing 
practice  at  the  time  the  work  was  done. 

Normal  operating  procedures  consist  of  maintaining  lake  level  close  to 
spillway  elevation  until  the  first  of  November  after  which  the  lake  level  is 
lowered  2.3  ft  below  spillway  crest  by  13  December.  Every  3 years  it  is  lowered 
80  inches.  This  is  to  be  done  in  1980. 


2.2  Regional  Geology 

Lake  Hopatcong  Dam  is  located  in  the  New  Jersey  Highlands 
physiographic  province.  The  New  Jersey  Highlands  extend  across  the  State  in  a 
northeast/southwest  direction  from  the  border  of  New  York  to  the  Delaware 
River  and  includes  the  northwest  portions  of  Hunterdon,  Passaic,  and  Morris 
Counties  and  the  southeastern  parts  of  Warren  and  Sussex  Counties.  This 
province  is  part  of  the  New  England  Physiographic  Province  and  lies  between 
the  Appalachian  Ridge  and  Valley  Province  to  ^e  northwest  and  the  Piedmont 
Province  to  the  southeast.  See  Fig  3. 

The  Highlands  are  characterized  by  rounded  and  flat-topped 
northeast/southwest  ridges  and  mountains  up  to  1,400  ft  high  separated  by 
narrow  valleys.  The  orientation  of  the  valleys  are  usually,  but  not  always 
controlled  by  the  underlying  geologic  structure. 

Bedrock  of  the  region  is  predominently  Precambrian  gneisses,  schists,  and 
matasediments.  Some  sedimentary  strata,  typically  sandstones,  shales  and 
conglomerate  have  been  infolded  and  infaulted  into  the  valley  bottoms. 


The  regional  geologic  structure  reflects  the  very  old  age  of  bedrock.  A 
number  of  regional  faults  cross  the  area  in  a northeast  southwest  direction, 
including  the  Ramapo  Fault;  the  more  than  30  mile  long  fault/scarp  forms  the 
eastern  border  of  the  p)rovince.  Faults  control  many  of  the  river  valley 
orientations.  The  relatively  uniform  slop>e  of  the  mountain  elevations,  from 
northwest  to  southeast,  is  a direct  result  of  the  faulting.  The  entire  area  is  part 
of  the  now  dissected  Schooley  Peneplain. 

The  Pleistocene  Age  Wisconsin  glacier  covered  all  of  the  dam  site  area. 

The  glacier  stripped  most  of  the  existing  overburden  and  weathered  rock 
and  uncovered  the  numerous  hard  bedrock  knobs  and  ridges  seen  throughout  the 
p)rovince.  Most  of  the  side-slopes  in  the  area  are  covered  with  heavy  boulder 
tills  (ground  moraine),  whereas  glacial  outwttsh  and  recent  alluvium  cover  the 
valleys. 
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SECTION  3 VISUAL  INSPECTION 

Lake  Hopatcong  Dam  is  34  years  old  and  in  fair  condition.  There  are  some 
opened  construction  joints  and  minor  concrete  deterioration  on  the  downstream 
side  of  the  spillway  otherwise  the  spillway  section  appears  in  adequate 
condition. 

Concrete  at  the  left  intake  structure  wall  has  two  approximately  1/8  inch 
wide  cracks  and  the  concrete  has  deteriorated  at  water  level.  Erosion  has 
occurred  below  the  crest  of  the  dam  on  the  upstream  side  at  the  junction  of  the 
right  spillway  sidewall  and  the  embankment. 

Small  trees  and  brush  cover  the  downstream  slope  of  the  right 
embankment. 

The  steps  located  on  the  downstream  side  of  the  right  embankment  have 
cracked  and  vegetation  is  growing  through  the  steps.  The  steps  located  on  the 
downstream  side  of  the  left  embankment  have  also  cracked  but  to  a lesser 
degree. 

The  gatehouse  concrete  has  several  shrinkage  cracks  and  two  of  the 
gratings  have  rusted.  Four  crank  type  operators  for  the  sluice  gates  are  located 
in  the  gatehouse.  They  are  in  satisfactory  working  order.  A wheel  operator  for 
the  24-in  gate  valve  which  routes  water  to  a fountain  located  downstream  of 
the  gatehouse  is  also  in  the  gatehouse  and  in  satisfactory  condition.  The  right 
sidewall  of  the  dischar^ge  channel  has  deteriorated.  Sediment  has  occurred  in 
the  spillway  entrance  channel.  The  asphalt  in  the  discharge  channel  for  the 
' fountain  heis  deteriorated. 


I 
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Our  visual  inspection  check  list  is  given  in  Appendix  1 and  photographs  are 
given  in  Append  x 2. 


SECTION  4 OPERATION  PROCEDURES 

Normal  operating  procedures  consist  of  maintaining  lake  level  close  to 
spillway  elevation  until  the  first  of  November  after  which  the  lake  level  is 
lowered  2.3  ft  below  spillway  crest  by  13  December.  Every  3 years  It  is  lowered 
80  inches.  This  is  to  be  done  In  1980. 


Except  for  specifically  authorized  changes  to  meet  some  particular 
situation,  water  dscharge  from  the  dam  from  November  1st  to  December  13th 
annually  is  limited.  If  the  water  level  in  the  lake  Is  30  inches  or  more  below  the 
crest  of  the  spillway,  water  dscharge  from  the  dam  from  November  1st  to 
December  13th  annually  is  limited  to  that  automatically  fed  into  the 
Musconetcong  River  by  the  fountain  outlet  below  the  dam.  If  the  water  level  in 
the  lake  is  less  than  30  inches  below  the  crest  of  the  spillway  on  November  1st 
the  gates  are  opened  to  dschai^ge  18  cubic  feet  p>er  second.  This  dscharge  from 
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the  gates  is  maintained  until  December  15th  unless  or  until  the  water  level  in 
the  lake  reaches  30  inches  below  the  crest  of  the  spillway,  which  is  the 
maximum  drawdown  allowed  without  special  authorization. 

The  dam  appears  to  be  maintained  about  every  five  years  and  the 
operating  facilities  are  maintained  about  four  times  a year.  There  are  no 
warning  systems  in  effect. 

It  is  our  opinion  the  operational  procedures  are  followed  and  the  dam 
operating  facilities  are  gener^ly  well  maintained. 


SECTION  5 HYDRAULIC/HYDROLOGIC 

Available  information  indicates  that  the  spillway  and  gates  were  designed 
based  on  the  flood  of  October  1903.  The  peak  flow  for  this  storm  is  reported  to 
be  2331  cfs. 

The  hydraulic/hydrologic  evaluation  is  based  on  a Spillway  Design  Flood 
(SDF)  equal  to  the  full  Probable  Maximum  Flood  (PMF)  in  accordance  with  the 
evaluation  guidelines  for  dams  classified  as  high  hazard  and  large  in  size. 
Hydrologic  design  data  for  this  dam  is  not  available.  The  PMF  has  been 
determined  by  developing  a synthetic  hydrograph  based  on  the  maximum 
probable  precipitation  of  22.4  inches  (200  square  mile  • 24  hour).  Hydrologic 
computations  are  presented  in  Appendix  4.  The  PMF  determined  for  the  subject 
watershed  is  15,026  cfs. 

The  capacity  of  the  spillway  is  3073  cfs  which  is  significantly  less  than 

SDF. 


Flood  routing  for  the  PMF  with  the  gates  closed  indicates  the  dam  will 
overtop  by  1.6  ft.  We  estimate  the  dam  with  gates  closed  can  adequately  pass 
66%  of  the  PMF.  With  the  gates  assumed  to  be  opened  after  the  start  of  the 
storm,  the  dam  would  overtop  under  the  PMF  by  1.12  ft  and  would  adequately 
pass  77%  of  the  PMF. 

The  downstream  potential  damage  center  (a  reasonably  well  traveled  road 
and  nearby  residential  buildings),  is  located  a few  hundred  feet  from  the  dam. 
Based  on  our  visual  inspection  of  the  immediately  downstream  topography  and 
knowledge  of  the  dam  it  is  oir  opinion  that  dam  failure  resulting  from 
overtopping  would  increase  the  hazard  to  loss  of  life  downstream  from  the  dam 
from  that  which  would  exist  just  before  overtopping  failure. 

Our  calculations  indicate  the  lake  level  could  be  lowered  7 ft  in  approxi- 
mately 10  days  and  11  ft  in  about  29  days. 
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SECTION  6 STRUCTURAL  STABILITY 


Based  on  our  visual  observations  and  review  of  available  records  it  is  our 
opinion,  Lake  Hopatcong  Dam  and  appurtenances  can  be  assumed  to  be  stable. 
However,  because  there  is  very  littie  available  information  concerning  the 
embankment  and  foundation  materials  it  is  not  possible  to  ascertain  analytically 
whether  or  not  the  dam  and  appurtenances  are  within  conventional  safety 
margins.  Post  construction  changes  have  consisted  primarily  of  minor 
maintenance.  No  major  stability  problems  have  been  reported  during  the  life  of 
the  dam. 

Lake  Hopatcong  Dam  is  located  in  Seismic  Zone  1 of  the  Seismic  Zone 
Map  of  Contiguous  States.  The  degree  of  stability  of  the  dam  and 
appurtenances  is  assumed  to  be  within  conventional  safety  margins  and  to 
present  no  hazard  from  earthquakes.  If,  however,  the  Seismic  Zone  rating  is 
increased  in  th  future,  or  data  becomes  available  to  indicate  it  may  be 
increased,  further  study  with  respect  to  seismic  stability  may  be  necessary. 


SECTION  7 ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 
7.1  Assessment 


Lake  Hopatcong  Dam  is  54  years  old  and  in  fair  overall  condition.  There 
are  trees  and  brush  on  the  downstream  slope  of  the  embankment  at  the  right  of 
the  spillway.  The  concrete  on  the  spillway  and  gatehouse  has  cracked  or  spalled 
at  a few  locations.  The  trash  racte  have  rusted  and  are  not  in  place  at  two  of 
the  forebays.  Erosion  has  occurred  upstream  of  the  right  embankment  and  at 
the  junction  of  the  embankment  and  spillway  right  sidewall.  The  stairs  at  the 
downstream  side  of  the  right  embankment  and  at  the  left  side  of  the  gatehouse 
have  cracked  and  there  is  vegetal  growth  in  the  cracks.  The  right  sidewall  of 
the  spillway  discharge  channel  and  the  fountain  discharge  channel  asphalt  have 
deteriorated  Sediment  has  accumulated  in  the  spillway  entrance  channel.  The 
spillway  capacity  as  determined  by  CE  Screening  criteria  is  inadequate.  We 
estimate  the  dam  can  adequately  pass  66%  of  the  PMF. 
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We  recommend  the  following  remedial  measures: 

1.  Remove  all  trees  from  the  area  of  the  embankment.  This  should  be  done 
soon. 

2.  Repair  eroded  areas  of  the  dam  and  provide  upstream  riprap  on  the  slope 
of  the  embankment  at  the  right  side  of  the  spillway.  This  ^ould  be  done 
soon. 

3.  Repair  cracked  stairs  and  remove  vegetal  growth.  This  should  be  done 
soon. 

4.  Investigate  the  engineering  properties  of  the  foundation  and  earth  embank- 
ment and  concrete  portions  of  the  dam  by  means  of  borings  and  tests.  This 
information  should  be  used  to  evaluate  the  stability  of  the  dam  and  appurten 
ances  under  different  stress  conditions  using  present  day  analytical  methods. 
This  should  be  done  soon. 

5.  Repair  deteriorated  right  sidewall  of  spillway  discharge  channel  and 
asphalt  pavement  of  fountain  discharge  channel.  This  should  be  done  soon. 

6.  Clean  and  install  trash  racks  in  gatehouse  forebays.  This  should  be  done 
soon. 

7.  Repair  spalled  and  cracked  concrete  where  necessary.  This  should  be  done 
in  the  near  future. 

8.  Check  condition  of  water  level  gages  below  present  lake  level  and  if  found 
to  be  rusted,  replace  the  gages.  This  should  be  done  in  the  future. 

9.  The  spillway  capacity  as  determined  by  CE  Screening  criteria  is 
inadequate.  The  actual  capacity  of  the  spillway  and  SDF  should  be 
determined  using  more  precise  and  sophisticated  methods  and  procedures. 
The  need  for  and  type  of  mitigating  measures  should  be  ^termined. 
Around  the  clock  surveillance  during  periods  of  unusually  heavy 
precipitation  should  be  provided,  and  a warning  system  established.  This 
should  be  done  in  the  near  future. 
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MOTE:  : 

THt  ftLeV^T'ONS  SHOWN  <NBK.e  OSTAINED  l^SINO  A SURV6VOR!s 
T>CAN9IT  ANP  lEVet.  ANO  DRAWINGS  OP  THE  KAOMRIG  CANAL  < SANKING 
CD/DUVBR,  N.J.  ai^PlCE..  AUG  IG,  l<Y74.  TMK  GENCHMARK  ELEVATION 
UF  ‘I27.70  ON  TH*  WINCWALL  SOUTW  OF  THE.  (SATRHOUSE  WAS  USED 
AS  SHOWN  ON  SAID  DWG3..  ELEVATIONS  IN  PARENTHESES  PROM 
LANGAN  ENG.  ASSOC.  INC.  FIELD  SURVEY.  ELEVATION*  ARC  APPROAIMATE. 
INFORMATION  SHOWN  SELOW  OROUND  SURFACE  AND  WATER  LEVEL 
ARE  INFERRED  ON  THE  EASIS  OF  THE  ASUVE  MCNT lONED  PCAWINGS . 
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APPENDIX  I 

CHECK  LIST 
VISUAL  INSPECTION 
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RIPRAP  FAILURES  Upstream  riprap  deteriorated  or  misplaced.  foTighfembSikm^ L*^*^*^*^"™ 


UNGATED  SPILLWAY 


REMARKS  OR  RECOMMENDATIONS 


GATES  AND  OPERATION  crank  operator  stems,  Coffin  Valve  Co.,  Boston, 

EQUIPMENT  FE  70 J located  in  gatehouse.  One  wheel  operator 

for  water  fountain.  Appears  satisfactory.  Trash 
screens  dirty. 


DOWNSTREAM  CHANNEL 


RESERVOIR 


OTHER  I uses  & N.  J.  have  measuring  station. 
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Embankment  at  right  side  of  spillway.  7 December  197S 

Note  absence  of  riprap. 


Sediment  in  spillway  entrance  channel.  7 December  1978 
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Trees  on  downstream  slope  of  embankment  7 December  1978 
at  right  side  of  spillway. 


Upstream  erosion  of  embankment.  7 December  1978 
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Crest  of  spillway.  Note  repaired  cracks  7 December  1978 
in  spillway  sidewall. 


LAKE  HOPATCONG  DAM 


Erosion  of  right  side  of  spillway  side  wall. 


7 December  1978 
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Spillway  looking  upstream. 


7 December  1978 
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Gatehouse  intake  tunnels.  Note  trash  7 December  1978 

racks  not  in  place. 
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Gate  operators  inside  gatehouse.  7 December 


1978 
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Discharge  channel  below  Lakeside  Blvd.  7 December  197S 
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APPENDIX  4 
REFERENCES 
LAKE  HOPATCONG  DAM 


Letter  to  Dr.  H.B.  Kummel,  Morris  Caned  & Banking  Co.,  from  C.C.  Vermeule, 
Consulting  Engineer,  dated  22  August  1924. 

Letter  to  Dr.  H.B.  Kummel,  from  C.C.  Vermeule,  dated  4 September  1924. 

Report  on  Lake  Hopatcong  Dam  by  J.L.  Weber,  Hydraulic  Engineer,  dated  10 
September  1924. 

Specifications,  Proposal,  Contract  and  Bond  for  Section  60,  Dam  and  Bridge  at 
Lake  Hopatcong,  by  Morris  Canal  and  Banking  Company,  approx,  date 
October  1924. 

Monthly  Progress  Report  by  C.C.  Vermeule,  dated  31  October  1924. 

Inspection  Report  by  3.N.  Brooks,  Hydarulic  Engineer,  dated  20  November  1924. 

Monthly  Progress  Report  by  C.C.  Vermeule,  dated  30  November  1924. 

Photos  of  Lake  Hopatcong  Dam  dated  22  May  1923. 

Memorandum  regarding  Lad<e  Hopatcong  State  Park,  by  H.T.  Critchlow,  dated 
19  October  1928. 

Letter  to  Mr.  A.  Kreiger  from  C.P.  Wilbur,  Dept,  of  Conservation  & 
Development,  dated  21  October  1942. 

Annual  Report  on  Lake  Hopatcong  Dam,  by  M.  Berkowitz,  dated  3 June  1968. 

News  Release  by  N.J.  dept,  of  Environmented  Protection,  dated  13  August  1973. 

Annual  Report  on  Lake  Hopatcong  Dam,  by  N.  Biocco,  dated  23  April  1976. 

Memor2mdum  to  Mr.  A.T.  Guido  from  3.  Wilford,  dated  11  May  1977. 

Memor2mdum  to  Mr.  F.E.  Guidotto  from  A.T.  Guido,  dated  13  November  1978. 

Chow,  Ven  Te,  Ph.D,  Open  Channel  Hydraulics,  McGraw-Hill  Book  Company, 
1939. 


United  States  Dept,  of  Agriculture,  Soil  Conservation  Service  SCS  National 
Engineering  Handbook  Section  4 Hydrology  NEH-Notice  4-102,  August 
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18.  United  States  Dept,  of  Agriculture,  Soil  Conservation  Service,  Somerset,  N.3. 

Urban  Hydrology  for  Small  Watersheds,  Technical  Release  No.  55, 
January  1975.  ~ ~ ^ 

19.  United  States  Dept,  of  Commerce  Weather  Bureau,  April  1956 

Hydrometeorological  Report  No.  33,  Washington,  D.C. 

20.  United  States  Dept,  of  Interior,  Bureau  of  Reclamation  Design  of  Small  Dams 

Second  Edition  1973,  Revised  Print  1977. 

21.  Wolfe,  P.E.,  1977,  The  Geology  and  L^dscapes  of  New  Jersey,  Crane,  Russak  & 

Company,  Inc.,  New  VorK,  New  York,  351  pp. 

DRAWINGS 

1.  D-1  Plan  of  Dam,  Sections  &.  Details,  by  Dept,  of  Tr«.i.sury,  Div.  of  Building  and 

Construction,  State  of  New  Jersey,  dated  18  August  1975. 

2.  D>2,  Elevations  Sections  & Details,  by  Dept,  of  Trectsury,  Div.  of  Building  & 

Construction,  State  of  N.J.,  dated  18  August  1975. 

3.  D-3,  Topographic  Survey  (Partial)  & Cross-Sections,  by  Dept,  of  Treasury,  Div. 

of  Building  & Construction,  State  of  N.J.,  dated  2 Sept.  1975. 

4.  Dwg.  No  47,  Elevation  and  Sections  of  Dam,  by  Morris  Canal  & Banking  Co., 

Dover,  N.J.  Office,  dated  19  Aug.  1924. 

5.  Dwg.  No  44,  Plan  of  Dam,  by  Morris  Canal  & Banking  Co.,  dated  16  Aug.  1924. 

6.  Dwg.  No  54,  Plans  & Sections  of  Gate  Chamber,  by  Morris  Canal  & Banking  Co., 

dated  22  Aug.  1924. 

7.  Dwg.  No  33,  Details,  Morris  CAnal  & Banking  Co.,  dated  22  Aug.  1924. 

8.  Dwg.  No  55,  Change  at  M.C.  Bridge  #60  Roxbury  Twp.,  by  Morris  Canal  & 

Banking  Co.,  dated  23  Aug.  1924. 

9.  Dwg.  No  55A,  Change  at  M.C.  Bridge  #60  Roxbury  Twp.,  by  Morris  Canal  &. 

Banking  Co.,  dated  23  Aug.  1924. 

10.  Dwg.  No  56,  Pans' of  Gatehouse,  by  Morris  Canal  & Banking  Co.,  dated  26  Aug. 

1924. 

11.  Dwg.  No  57,  Details  of  Fountain  and  Mill  Outlet,  by  Morris  Canal  & Banking 

Co.,  dated  25  Aug.  1924. 

12.  Dwg.  No  45,  Location  Map  showing  Work  at  Lake  Hopatcong,  by  Morris  Canal  & 
Banking  Co.,  dated  18  Aug.  1924. 
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13.  Dwg.  No  1/2,  Repairs  to  Dam,  by  Dept,  of  Environmental  Protection,  Div.  of 

Purchase  & Property,  Dept,  of  Treasury,  State  of  Ni3.,  dated  April  1970. 

14.  Dwg.  No  2/2,  Repairs  to  Dam,  by  Dept,  of  Environmental  Protection,  Div.  of 

Purchase  & Property,  Dept,  of  Treasury,  State  of  N.3.,  dated  April  1970. 

15.  Dwg.  No  AB-1,  As  Built  Dwg.  of  Repair  Work  at  Hopatcong  Dam,  by  Dept,  of 

Environmental  Protection,  dated  18  January  1971. 


